E-beam imaging record  by unknown
Equipment & Materials Processing News Update
www.three-fives.com 19
E-beam imaging record
Carl Zeiss SMT claims a record
image resolution of 0.8
Angstrom (0.08 nanometer)
during qualification of its 
latest generation ultra-high-
resolution transmission 
electron microscope.
The results were achieved
using the newly developed 200
kV field-emission UHRTEM,
equipped with electron optical
components for aberration cor-
rection, electron beam mono-
chromatisation and energy fil-
tered imaging.
By integrating these advanced
components into the UHRTEM
platform, image resolution of
down to 0.7 Angstrom was
demonstrated for certain image
directions, which nearly equals
the theoretically achievable res-
olution limit.The TEM instru-
ment is designed for sub-
Angstrom characterization of
advanced materials and device
structures. UHRTEM was co-
developed with CEOS GmbH,
Heidelberg.
For a demonstration of the
achieved image resolution,
Young’s fringes patterns (as
exemplified in the picture)
have been generated from
micrographs recorded at
800,000 times image magnifica-
tion and image acquisition
times of one second.The ener-
gy spread of the field emission
source was reduced by the
monochromator to 0.2 eV and a
residual spherical aberration of
the objective lens (Cs value) of
approximately 3 µm was
obtained using the integrated
aberration corrector from CEOS
GmbH.An amorphous Tantalum
thin film was used as a speci-
men. Four ring insets, calibrated
by gold lattice reflections, indi-
cate the 1.0, 0.9, 0.8 and 0.7
Angstrom resolution limits
(from inside to out-side). For 
all image directions, the fringe
contrast clearly extends to 
the 0.8 Angstrom ring and 
even extends to the 0.7
Angstrom ring for certain 
image directions.
In other news, Carl Zeiss SMT
AG’s Nano Technology Systems
Division (NTS) opened a cus-
tomer demo laboratory for sales
support of Step & Flash Imprint
Lithography (S-FIL) equipment
from Molecular Imprints Inc
(MII).An Imprio 100 demo sys-
tem has been installed, and
additional equipment for the
implementation of the entire
process chain will follow. First
customer presentations took
place in December.
S-FIL is a step and repeat, nano-
imprint lithography technology
for the replication of µm and
nm patterns in components,
such as devices with optical
and photonic structures (dif-
fractive optical elements, opto-
electronics), MEMS / NEMS,
micro displays, compound semi-
conductor devices and many
more.
Carl Zeiss SMT AG is exclusive
distributor for MII’s systems in
Europe, and has an investment
in the company. Three nano-
imprint systems are available,
the Imprio 50/55 and the 100.
The new customer demo labo-
ratory offers customers the
opportunity to experience 
and test the potential of the
technology.
Process gases: contamination monitoring
MKS Instruments Inc intro-
duced the Cirrus Atmospheric
Pressure Gas Monitor for use in
semiconductor applications,
such as contamination monitor-
ing in bulk gas delivery sys-
tems. It offers online monitor-
ing and analysis of gases and
gas mixtures, including solvent
vapours, hydrocarbons, inor-
ganic gas species (including
corrosives), freons and noble
gases.
Cirrus contains a quadrupole
analyzer incorporating a closed
ion source, a triple mass filter
and a dual (Faraday and
Secondary Electron Multiplier)
detector system. Use of the
quadrupole analyzer enables
monitoring of multiple gases at
the same time over a wide
dynamic range (from ppb to
percentage levels).
The system is fully automated
and can be operated through a
single ethernet interface. MKS
Process Eye Professional software
provides application-specific
interpretation, control, and alarm
functions, and allows correlation
with data from other sensors.
Picogiga International, a divi-
sion of the Soitec Group, locat-
ed in France, announced an
advancement in RF and
microwave components.With
its proprietary MBE process,
Picogiga has enabled develop-
ment of the world’s most pow-
erful silicon-based AlGaN/GaN
HEMTs.
Picogiga has provided the
AlGaN/GaN HEMT structure to
the research and development
group of TriQuint
Semiconductor. Using
AlGaN/GaN heterostructures
and 0.3-micron-length gates to
fabricate the devices on
Picogiga’s silicon-based GaN
epitaxial material,TriQuint’s
research facility reported the
industry’s highest power densi-
ty to date for a silicon-based
transistor: continuous wave
output power density of 7
W/mm at 10 GHz without
external device cooling.This
equates to power output of
31.5 dBm, with a power-added
efficiency of 39 percent.These
results confirm the ability of
Picogiga’s MBE proprietary
technology to grow GaN-on-
silicon.
“These significant results on our
material pave the way for GaN-
on-silicon to become a competi-
tive solution for next-generation
HEMT power devices.Thanks to
the optimized trade off between
cost and performance, the
approach we’ve developed with
TriQuint’s help will enable cus-
tomers to leverage this technol-
ogy for high-volume applica-
tions,” said Jean-Luc Ledys,
Picogiga’s chief operating 
officer.
Silicon substrates are an emerg-
ing alternative to SiC and sap-
phire for AlGaN/GaN HEMTs
due to silicon’s good relative
thermal conductivity, broad
availability, consistency of sup-
ply and quality and proven
cost-effectiveness. It is for these
reasons that Picogiga has dedi-
cated significant resources to
incorporate silicon based
AlGaN/GaN HEMTs as an inte-
gral part of its GaN roadmap.
This product is currently 
available in 2-, 3- and 4-inch
diameter substrates.
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